21.8
THEORY OF OPTICS
where 0 denotes the angle of diffraction, i.e. the angle included between the diffracted and the incident rays. If Q is a line source which is parallel to the slit, the diffraction pattern becomes a broad band of light which is crossed by parallel fringes at the places determined by pa = zhit. Between the limits pa— ± 2tf the intensity is much greater than elsewhere. The position of the dark fringes can also be determined directly from the following considerations:
In order to find the intensity for a given angle of diffraction
(cf. Fig. 70) conceive the slit AB divided into such portions AA,, A,A9, A-A., etc., that the
2,
to
distances from A, Av , A the infinitely distant point P0 differ from each other successively by •|A. The combined effect of any two neighboring zones is zero. Hence there is darkness if AB can be divided into an even number FlG> 70>                      of such zones, i.e. if the side BC
of the right-angled triangle ACS' is equal to 7^-A, where k = i, 2, 3, etc. Since now BC = a sin 0, in which a is the width of the slit, there is darkness when the angle of diffraction is such that
sin 0 = ± h-~. a
(79)
But from (78') this is identical with the condition  pa
Hence it follows that when a < A. there is darkness for no angle
of diffraction, i.e. diffusion takes place (cf. page 199).
If the incident light is white, and if the intensity J' which corresponds to a given color, i.e. a given wave-length A, be denoted by J(, and if the abbreviation rca sin 0 = a' be introduced, then for a given value of a' the whole intensity is
J =
sin"
(79')render the emergent rays pnrulld, and observing by means of a telescope placed behind the diffraction .screen and ibcussed for parallel rays.
